protonolysis) of aluminium hydrides with amines is a common method to make Al-N bonds, these reactions can suffer from slow reaction rates and often salt-metathesis methods are preferred. 8 For substrates containing more than one Al-H bond achieving a selective reaction is also a potential problem.
hindered aliphatic amines.
The drive to control the rate of hydrogen release from amineborane has given rise to a number of mechanistically diverse catalyst systems capable of the dehydrocoupling of protic and hydridic substrates. 1 While new catalysts for amine-borane 15 (or phosphine-borane) dehydrogenation continue to attract attention, 2 in the past few years related methods for heteroatomheteroatom bond formation by dehydrocoupling have emerged.
3
For example, the catalytic reaction of amines with silanes provides an atom-efficient route to form nitrogen-silicon bonds 20 and incorporate silyl-protecting groups into organic molecules. 59.2 and 4.2 ppm of 1d, 3' and 3 respectively, provides direct evidence for a dramatic change in the electronic structure of the ligand. Hence, 1d and 3' possess a trigonal bipyramidal structure with the equatorial and axial positions being magnetically and chemically distinct while 3 possess a four-coordinate geometry.
20
In combination with an X-ray crystallography study (Figure 2 ) these data show that the pendant amine of 3 not coordinated to Al either in solution or the solid-state. While 3' appears to remain 5-coordinate in solution at 298 K, it can be expected that amine dissociation will more facile than that of 1d and open up the 25 coordination at Al, favouring a second dehydrocoupling.
Catalytic Dehydrocoupling: Attempts to extend the scope of the thermal reaction to hindered aliphatic amines (pKa ∼ 40 -45) or ortho-substituted anilines (pKa ∼ 30) failed to proceed selectively at useful reaction rates. For example, the reaction of The catalytic dehydrocoupling of sterically demanding alanes can be generalised to a number of ortho-substituted anilines (Table 2, 4a-c, 4g ) primary amines ( In all cases, thermal control reactions show either trace or no conversion under the same conditions and require both elevated temperatures and extended reaction times to reach similar yields as the catalytic experiments (Table 2 ). For example, complex 4g has been previously reported by H. Roesky and co-workers and diethyl ether (2 mL) was added followed by addition of the amine (0.33 mmol). Vigorous effervescence was observed and the vial was sealed. The reaction mixture was left for 0.5 -15 h at 25 o C before the mixture was passed through glass fibre filter paper and the solvent removed under reduced pressure. The crude reaction mixture was then either 75 recrystallized or washed with cold hexane to give the pure product (48 -89 % yield).
